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DETAILED ACTION 

Claims 1-20 are present for examination. 

Claim Objections 
Acknowledgement is made that the Claim objected of claim 20 has been 
overcome in view of the correction and as such the objection has been withdrawn. 

Claim Rejections - 35 USC § 112 
Acknowledgement is made that the Claim rejection under 35 USC § 1 12 has 
been overcome in view of the correction and as such the 35 USC § 112 rejection has 
been withdrawn. 

Response to Arguments 

Applicant's arguments filed 7/14/2006 have been fully considered but they are 
not persuasive. 

Applicant agues that the art referenced and used within the pervious examination 
of claims 1-20 with specific reference only to the independent claim 1 does not use 
inverted data patterns to evaluate a semiconductor device (device under test (DUT)), 
that the references used in the rejection were only combined using applicant's invention 
as a road map to reconstruct the claimed invention based on hindsight, and that the 
claimed invention provides a technology for checking ECC correction while 
simultaneously performing a memory test which the references do not. 

With respect to applicant's arguments the examiner maintains the rejection of 
claim 1 that is argued as be patentable over the art references sighted and used within 
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the pervious examination of claims 1-20.The following explains the maintaining of the 
rejection. 

The examiner notes that those of ordinary skill in the art at the time the 
invention was made would recognize that Giles (as noted by the applicant within 
the instant response on page 7) uses inverted test patterns to test a 
semiconductor device, and that since tests are being performed on the 
semiconductor device which producing a result, an evaluation is being done oh 
the semiconductor device. These test patterns are used to evaluate the 
semiconductor device by detecting/catching all stuck-at-faults within the device, 
wherein if there are no stuck-at-faults caught/detected then the device as a whole 
is not faulty and there is no report of any misses. 

Furthermore those of ordinary skill in the art at the time the invention was 
made would recognize that when evaluating a semiconductor device with an 
ECC as described within Sharma (and recognized by the applicant on page 7 in 
the instant response) with respect to stuck-at-faults, which is the testing Giles 
teaches (wherein all stuck-at-faults are caught/detected), offsetting multiple 
errors might result in missing stuck-at-faults. The missing or not catching of 
stuck-at-faults do to offsetting multiple errors would motivate one of ordinary skill 
in the art at the time the invention was made to as indicated by Matsuda (and 
recognized by the applicant on page 7 in the instant response) count the number 
of total errors for a semiconductor device under test by using Giles' test 
apparatus which detects/catches all stuck-at-faults since it is important to 
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determine if the total amount of errors is within the level/magnitude of errors that 
can be corrected with the ECC. 

For the explanation given above and others the Examiner maintains the rejection 
of the applicant argued claim 1 along with the remaining claims 2-19 in view of the art 
referenced and used within the pervious examination of claims 1-20. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sharma (6910169), Giles et al. (4680760), and further in view of Matsuda et al. 

(5509132). 

1. As per claim 1, Sharma teaches a semiconductor integrated circuit comprising: 
A memory (wires column 4 line 31); 
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An ECC circuit that has an error correction function of N (N is a natural 
number) bits for output data of the memory (column 5 lines 25-31). 
Sharma does not explicitly teach the semiconductor integrated circuit comprising: 

An error detection circuit configured to output a signal indicative of the 
following fact, if a total of an error bit number n1 detected by the ECC circuit 
when a first data patter in testing target addresses of the memory is read out and 
an error bit number n2 detected by the ECC circuit when a second data pattern 
that is an inversion of the first data pattern in at least part of the testing target 
addresses is read out exceeds N. 

However in an analogous art Giles teaches a memory (column 2 line 53) wherein 
a first data pattern in testing target addresses of the memory is read out with errors 
(MISS) observed each time one accrues and when a second data pattern that is an 
inversion of the first data pattern is read out of the memory with errors (MISS) observed 
each time one accrues (column 4 lines 9-21). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the teaches of Giles and Sharma described 
above since Sharma states that Sharma's teaching does not detect offsetting multiple 
error (column 4 lines 18-24) while Giles indicates that all errors will be detected using 
his teachings (column 4 lines 41-42). 

Giles and Sharma as combined above does not specifically teach outputting a 
signal indicative of when a total number of errors exceeds the error correction capability 
N of an ECC. 
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However in an analogous art Matsuda teaches outputting a signal indicative of 
when a total number of errors exceeds the error correction capability N of an ECC 
(column 9 lines 39-42). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the teaches of Giles with Sharma with the 
teaches of Matsuda, to indicate when a total number of errors in a memory exceeds the 
error correction capability N of an ECC used in-order to indicate that the ECC is not 
appropriate or capable of achieving the desired results of correcting all errors since 
ECC can only be used successfully if the number of errors does not exceed the 
correction capability of the ECC. 

2. As per claim 2, Giles teaches a BIST circuit configured to read the first data 
pattern out of the testing target addresses of the memory as a first operation, write the 
second pattern in at least a part of the testing target addresses as a second operation, 
and read out the written second data pattern (column 4 lines 9-21). 

3. As per claim 3, Giles teaches wherein the BIST circuit repeats the first and 
second operations while changing the testing target addresses (column 4 lines 9-21). 

4. As per claim 4, Giles teaches wherein the BIST circuit writes the first data pattern 
as background data in all the addresses of the memory before the first and second 
operations are repeated (column 4 lines 9-21). 

5. As per claim 5, Matsuda and Giles as combined above teaches wherein: 
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The ECC circuit outputs SEC signals indicative of the error bit numbers n1 
and n2 (Matsuda - column 8 lines 24-29, column 9 lines 39-42, column 1 1 lines 
20-25, and figure 1); 

The BIST circuit outputs a first reading signal during reading of the first 
data pattern, and a second reading signal during reading of the second data 
pattern (Giles - column 4 lines 9-21 and figure 1). 

The error detection circuit stores the error bit number n1 upon reception of 
the first reading signal, and the error bit number n2 upon reception of the second 
reading signal, and calculates n1+n2 by logic processing (Matsuda - column 9 
lines 39-42, column 11 lines 20-25, and figures 1 and 6). 

6. As per claims 6 and 15, Matsuda and Giles as combined above teaches wherein 
the error bit numbers n1 and n2 are stored in registers (Matsuda - column 8 lines 24-30 
and figure 6). 

7. As per claims 7 and 16, Matsuda and Giles as combined above teaches wherein: 

Only a bit among the bits of the testing target addresses in which the 
second data pattern has been written is set to be checked (Giles - column 4 lines 
9-21); 

The error bit number n2 is counted in for an error generated in the bit to be 
checked (Matsuda - column 8 lines 24-30). 

8. As per claims 8 and 9, Matsuda, Giles, and Sharma as combined above teaches 
the testing target addresses contain data bits and code bits, and bits other than the bit 
to be checked are part of the data/code bits (Sharma - column 6 lines 12-16). 
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9. As per claim 10, Matsuda and Giles as combined above teaches wherein: 

The ECC circuit outputs an SEC signal indicative of presence of an error 
to each of the bits of the testing target addresses (Matsuda - column 39-42); 

The BIST circuit outputs a state signal indicative of the first and second 
test patterns (Giles - column 4 lines 9-21 and figure 1); and 

The error detection circuit specifies the bit to be checked based on the 
state signal, and obtains the error bit number n2 for the bit to be checked based 
in the SEC signal (Giles - column 4 lines 9-21 and Matsuda - column 9 lines 39- 
42). 

10. As per claim 1 1 , Sharma teaches wherein the N is a 1 (column 5 lines 27-31). 

11. As per claim 12, Matsuda and Giles as combined above teaches wherein the 
semiconductor integrated circuit constitutes a part of the system LSI (figure 1). 

12. As per claim 13, Matsuda teaches a test method of a semiconductor memory 
with an ECC circuit comprising: 

Detecting an error bit number n1 by using the ECC circuit that has an error 
correction function of N (N is a natural number) bits (column 8 lines 24-29, 
column 9 lines 53-54, and column 1 1 lines 20-25); 

Detecting an error bit number n2 by using the ECC circuit (column 8 lines 
24-29); and 

Determining whether a total of the error bit numbers n1 and n2 exceeds N 
or not (column 8 lines 24-29). 
Matsuda does not specifically teach: 
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Reading a first data pattern out of testing target addresses of a memory; 

and 

o 

Writing/reading a second data pattern that is an inversion of the first data 
pattern in at least a part of the testing target addresses. 
However in an analogous art Giles teaches testing comprising: 

Reading a first data pattern out of testing target addresses of a memory 
(column 4 lines 9-21); and 

Writing/reading a second data pattern that is an inversion of the first data 
pattern in at least a part of the testing target addresses (column 4 lines 9-21. 
Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to combine the above teachings of Matsuda and Giles in- 
order to as stated by Giles catch all stuck-at-faults (column 4 lines 41-42) and determine 
correct-ability. 

1 3. As per claim 14, Giles teaches wherein after the first data pattern is written as 
background data in all the addresses of the memory, the reading of the first data patter 
and the writing/reading of the second data pattern are repeated while the testing target 
addresses are changed (column 4 lines 9-21). 

14. As per claim 17, Giles teaches determining the presence of an error for each of 
the bits of the testing target addresses (column 4 lines 9-21). 

15. As per claim 18, Giles teaches wherein the bit to be check is specified based on 
the first and second data patterns (column4 lines 9-21). 
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16. As per claim 19, Giles teaches wherein the first and second data patterns are 
generated in a chip (column 3 lines 29-30 and column 4 lines 9-21). 
As per claim 20, Matsuda teaches wherein the semiconductor integrated circuit is 
determined to be a defective product when a total of the error but number n1 and n2 
exceeds N (column 8 lines 24-29 and column 9 lines 39-41). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven D. Radosevich whose telephone number is 571- 
272-2745. The examiner can normally be reached on 9am-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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